miR-320a regulates erythroid differentiation through MAR binding protein SMAR1.
Erythropoiesis is controlled by a complex interplay of several signaling pathways and key transcription factors, as well as microRNAs (miRNAs). MicroRNAs function as critical modulators of gene expression for cellular processes. In the present study, we found that miR-320a inhibits erythroid differentiation by targeting Matrix Attachment Region binding protein SMAR1. miR-320a negatively regulates the expression of SMAR1 by directly binding to its 3'UTR. In response to mild DNA damage, miR-320a expression is decreased resulting in enhanced expression of SMAR1 protein, which in turn, reduces its targets, Bax and Puma inhibiting apoptosis. Our data demonstrate that during hemin-induced erythroid differentiation, enhanced expression of SMAR1 negatively correlates with miR-320a expression. Further analysis reveals that SMAR1 regulates erythroid differentiation, by binding to the promoter of miR-221/222, which play a crucial role in early erythropoiesis. Overall, our studies provide an insight into the regulation of hemin mediated erythroid differentiation of K562 cells through post-transcriptional regulation of SMAR1.